Recycling of lithospheric plates into the mantle is a major driver of the physical and chemical evolution of Earth. Subduction zones mark sites of lithosphere insertion into Earth's mantle but we do not have a good understanding of how these zones are initiated or the accompanying compositional types and style of magmatism. Of all magma types emplaced at or near the surface of the Earth, those associated with subduction zones most closely match the average continental crust 1 ; accordingly there has been sustained interest in the genesis and evolution of island arc magmas, and their significance with respect to continental crustal growth. On the basis of assumed ages of the current major subduction systems bordering the Pacific and along the AlpineHimalayan Zone, McKenzie 2 suggested "ridges start easily, but trenches do not." Ignorance of subduction inception contrasts with our advanced understanding of oceanic crust creation from initial lithospheric rifting to development of a mid-ocean ridge. Gurnis et al. 3 noted half of all active subduction zones initiated in the Cenozoic in a variety of tectonic settings including old fracture zones, transform faults, extinct spreading centers, and through polarity reversals behind active subduction zones, and concluded forces resisting subduction can be overcome in diverse settings accompanying the normal evolution of plate dynamics.
compaction factor ranging from 3 to 5, the average sedimentation rate would be between 6 to 69 mm/ka. On that basis, the minimum age of the uppermost basement is inferred to be between 51 to 64 Ma, with a probable age around 55 Ma. Consistent with the biostratigraphic constraints, in situ downhole temperature measurements and thermal conductivity measurements on core material to 85 m depth beneath the sea floor give a calculated heat flow of 73.7 mW/m 2 ( Fig. S3) , implying a thermal age for the underlying lithosphere of 40-60
Ma 27 .
Subduction inception and earliest magmatism of the IBM arc
Prior to Expedition 351, we expected ASB basement rocks to be 10s of millions of years older than the IBM arc inception date (52 Ma according to forearc exposures 23 ), and potentially bounded on the western margin of the ASB by an old transform fault. Two other assumptions prevailed: (1) the tectonic setting of the basement was assumed to be non-arc related, given its depth relative to nearby inter-ridge and backarc basins, and relatively smooth morphology ( Drilling results at Site U1438 have defied expectations, and none of these assumptions now appear valid. There is marked geochemical and petrological equivalence of the igneous basement at sites U1438, 1201 and the FAB of the present-day IBM forearc 21-24, 26, 28 . Compared with MORB 29 , Site U1438 basalts are notable for the presence of phenocryst clinopyroxene (cf.
pyroxene paradox 30, 31 ), high MgO/FeO, markedly low TiO 2 , low Zr, and high Sc abundances. The tholeiitic basalts in both present-day forearc and ASB were likely derived from upper mantle sources more strongly depleted in terms of magmaphile trace elements than those typically tapped beneath mid-ocean ridges. The critical distinctive characteristics of these basalt types compared with MORB are their low Zr/Y and Ti/V (Fig. 4) . These characteristics relate to the tapping of a more refractory (prior melt-depleted) mantle source and presumably more oxidized melting conditions than those beneath mid-ocean ridges [33] [34] [35] [36] . It is noteworthy however, that the Ti/V of FAB from the IBM forearc are lower than those of Site U1438 and 1201, and overlap those of Site A (Fig. 1 ) in the fore-arc (Fig. S4 ), possibly indicative of decreasing mantle wedge oxidation from trench-proximal to distal across the strike of the nascent IBM arc. While there is muted development of Pb and other fluid-mobile, lithophile trace element spikes 23, 24 , the involvement of subducted slab-derived fluids in the genesis of FAB is implicated by: (1) the "spoon-shaped" rare earth element abundance patterns compared with mid-ocean ridge basalts 29 ; (2) We conclude on the basis of available age constraints, probable sheet lava flow morphology, petrology, and key geochemical characteristics that the basement of the ASB is equivalent to the FAB exposed in the trench slope of the IBM arc. We recognize that radiometric dating of the ASB basement is required, and may temporally have preceded the FAB exposed in the present-day fore arc. Reconstruction of the nascent IBM arc then implies an across arc-strike extent for FAB and basement of the ASB of at least ~250 km, after accounting for backarc extension. The multiple feeder dike systems of FAB observed in the trench slope are all consistent with an origin for these basalts in a tectonic environment characterized by sea floor spreading. 
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S1 Seismic cross-sections
The two-way travel times recorded by seismic reflection for the crossing lines D98-A and D98-08 (Fig. 2) through Site U1438 are shown in Figure S1 . Figure S1 . Details of the multi-channel seismic profiles (see Fig. 2 for location) that intersect at Site U1438. An estimate of the sediment-igneous basement interface and Moho location is indicated by yellow dashed lines. The vertical axis is two-way travel time in seconds.
S2 Petrology of Unit 1
The majority of phenocrysts in basalts of Unit 1, which comprises the Amami Sankaku is predominant. The phenocrysts tend to be blocky and sometimes zoned. Clinopyroxene phenocrysts occur more rarely and tend to be smaller (0.2 mm) than plagioclase. The occurrence of olivine either as phenocrysts or in the groundmass is difficult to estimate due to strong alteration. Some olivine pseudomorphed by chlorite is recognizable by shape and the presence of small, partially translucent, reddish chrome spinel inclusions.
The visible alteration consists predominantly of patchy chlorite and oxides replacing phenocrysts and groundmass, chlorite and carbonate filling sparse vesicles, and veins filled with chlorite + carbonate ± sulfides and/or oxides. Vesicles are present in approximately one-third of the studied rocks but are usually sparsely distributed within each. The groundmass of the basalts is mostly holocrystalline and is composed primarily of plagioclase, clinopyroxene, and titanomagnetite. Glass can be significant in the groundmass (up to 85%; average = 25%), but is entirely altered mostly to chlorite.
Representative photomicrographs are shown in Figure S2 . 
S3 Analytical Techniques for Shipboard ICP-AES
Thirty-seven samples from the Unit 1 basalts were collected (Cores U1438E-70R to 88R) and analyzed for major and trace elements by inductively coupled plasmaatomic emission spectroscopy (ICP-AES; Table S1 ). The majority of these samples are high-MgO (mostly >8 wt%), low-TiO 2 (0.6-1.1 wt%) tholeiitic basalts.
Samples (~2-8 cm 3 ) were cut from the core with a diamond saw blade with cut surfaces ground on a diamond-impregnated disk. The samples were cleaned ultrasonically in a beaker containing trace-metal-grade methanol (15 min and yielded a precision of Al < 0.4%, Ca < 0.6%, Fe < 0.5, K < 0.6%, Mg < 0.5%, Mn < 0.6, Na < 1.5, Si < 0.4%, and Ti < 0.5%, Ba < 1.5%, Cr < 6.6%, Sr < 0.9%, Sc < 1.6%, V < 9.7%, Y < 1.0%, and Zr < 1.7%. For major elements, data were rejected if volatile-free weight percentages totals were outside 100±5 wt% and are reported normalized to 100 wt% total. Blank solutions aspired during each run were below detection limits for all elements.
In addition to the data presented in Figure 4 , we show equivalent plots (Figs Table S1 . Analytical results for samples from Unit 1, Site U1438
S4 Details of Unit IV lithology and paleontology
The lithology at Site U1438 consists of sediments, sedimentary rocks, and igneous rocks (Fig. 3) . Sediments and sedimentary rocks at Site U1438 were There is also no evidence for any intense regional deformation of the sediments other than some minor faulting. Unit IV is underlain by igneous basement rocks comprising Unit 1 (See Section S1 for characteristics).
Radiolaria are present in the 4 m-thick mudstone and sandstone section above basement, but are nondeterminable in age. The oldest sample yielding determinable radiolaria is 40 m above basement (Fig. S6) (Fig. S7) . Thermal conductivity was measured using the Teka TK04 system by transient heating of the sample with a known heating power and geometry 3 . Changes in temperature with time during
heating are recorded and used to calculate thermal conductivity. At these depths, the sediment was poorly consolidated, so a needle probe was inserted into the sediment through a 2 mm hole, drilled into the plastic core liner, to measure the thermal conductivity. All measurements were subsequently corrected for in situ conditions using the method of Hyndman et al. 4 in which the temperatures were determined from the interpolated APCT-3 measurements ( A preliminary estimate of the sediment load-corrected depth of the basement at Site U1438 gives a depth of ~5527 m. A residual depth of ~550 m is calculated from an expected depth of 5000 m for a 50 Ma age plate 6 . This is consistent with other estimates for the west Philippine Sea Plate and within the range observed for the Shikoku and Parece Vela basins, which have excess depths of 500-1000 m 7 . In other words, the entire region around Site U1438 has water depths greater than predicted by the average subsidence of the sea floor and is interpreted as a dynamic draw-down by mantle flow. The water depths suggest that the age of the plate might be slightly younger than the 50 Ma thermal age, but, at a minimum, the heat flux and water depth
give ages consistent with that inferred from biostratigraphy. 
